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Cave Biology

David Kampwerth, Karst Biologist
U.S. Fish & Wildlife Service

Inventory and Monitoring  
Biota

Cave life is an indicator of cave health.Cave life is an indicator of cave health.

Number of different species and 
population estimates can be used to 
monitor management efforts.

Information from inventories can be 
used to monitor ground water quality & 
surface use impacts to ground water 
and caves ecosystems.
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More Reasons To Inventory 
Cave Biota…

Provides baseline information for Provides baseline information for 
future research 

Cave may contain  T & E or rare species

Cave life adds to cave significance

Viewing cave life adds to the caving    Viewing cave life adds to the caving    
experience

Cave Zonation
Caves can be divided into climatic zones to 

better understand cave habitats 

Entrance Zones

Twilight Zones

Variable Temperature Zones

Constant Temperature Zones
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Entrance Zone
Conditions vary 

Twilight Zone
Conditions may vary with season
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Variable Temperature Zone
Usually total darkness, seasonal changes 

are greatly reduced 

temp   , humidity

Constant Temperature Zone
Area of total darkness with nearly 
constant temperature and humidity



5

Cave Life

Accidentals

Trogloxenes

Troglophiles

Troglobites

Accidentals
Generally surface dwelling species which 

fall into caves or somehow wander in

Examples 
include mice, 
snakes,  rats, 
and frogs
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Species Adaptation
Most are pre-adapted, relics of surface 

species, and have been isolated for 
thousands of years

Physical structure changes

Metabolism better adjusted to nutrient 
poor environment

Life history changes from surface 
dwelling cousins  dwelling cousins. 

Sensory structures often are more 
developed, Ex:  antennae, olfactory 
organs, vibration receptors

Trogloxenes
Animals enter caves but return to surface 

for certain life requirements

Trog: Greek for “cave” Trog: Greek for cave  
or “hole”

Xenes: Greek for 
“visitor”

Found in entrance, 
twilight or variable 
temp. zone

Examples include bats, 
birds, porcupines,  
harvestmen
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Troglophiles
Species go through their entire life cycle 

within caves or on the surface

Trog:  Greek for “cave” or “hole”Trog:  Greek for cave  or hole

Philes:  Greek for “lover”

Prefer twilight & variable temp zone

Examples of “cave lovers” include 
spiders, crickets, salamanders

Troglobites
Species live full time in caves 

Trog:  Greek for 
“cave”or “hole”

Bites:   Greek for 
“dweller”

Found primarily in 
constant temp. zone

Examples include 
blind cave fish
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Decomposers

Examples include fungus, 
  bacteria, and micro-

organisms

Slime molds

Thin, fragile coatings covering many 
lava tubes and other caves walls

Colorful patches are colonies of 
bacteria which are hydrophobic

Repelled by bacteria, water beads up 
and  glitters on these growths
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During the Revolution and Civil wars, 
there was a black powder shortage.  

Cave soils supplied salt peter formed 
by microorganisms.  

Salt Peter Vat, Tennessee

Food Chains Found in Caves

Closed systems

Rely on chemoautotrophic Rely on chemoautotrophic 
bacteria which break minerals 
down into a food source for 
cave-dwelling animals

Open systemsOpen systems

Based on organic material being 
transported into cave
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Species Sensitivity

Highly susceptible to:

-changes in the cave climate.e e e l e

-disturbance  by humans.

-changes in energy input, and 

-changes to population 
dynamics 

Inventorying Cave Species

Observation Guano

How Where

Aspiration

Pit traps

Aquatic traps

Filter nets

Mist nets

Dead animals

Wet areas

Plant roots

Pools

Nest

Collecting  (pro/con?)

Historic record

Identification

Mapping & Check list

Mud

Fungus

Organic matter

On other animals
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CAVE  FAUN A  OBSERVATION   &  COLLECTION  INFORMATION  SHEET

CAVE:__________________________________ COUNTY:_______________ STATE:_________
LOCATION  (from nearest survey marker or map location):
____________________________________________________________________________________
TIME:___________DA TE:________________ COLLECTOR:_____________________________

LIST  EACH   DIFFER ENT  SPECIES  OBSERVED  OR  COLLECTED  AT TH IS 
LOCATION,  IN CLUDE  NUMBERS  OBSERVED  OR  COLLECTED,   INCLUDE 
VILE #.
1. 4.
2. 5.
3. 6. 
ZO NE:    ENTRANCE (   ) (   ) (   ) (   )     TW ILIGHT(   ) (   ) (   ) (   )  
   TO TAL DA RKNESS (   ) (   ) (   ) (   )     O THER      (   ) (   ) (   ) (   ) ____________________

CHECK  WH ERE APPROPRIATE, ADD W ORDING  AS NEEDED
MICRO-HA BITAT: EDAPH IC CONDITIONS:

soil type:
__ on cave wall                    ___ silt
___ on cave floor                                                     ___ clay
___ in crack in wall ___ fine sand
___ on decaying wood ___ coar se sand
___ under decaying wood ___ gravel
___ on bat guano ___ r ocky
___ on cricket guano ___ humus, organic debris
___ on _______________________________ scat ___ mud 
___ in pool of water ___ r ock
___ in slow moving stream ___ ______________________________________
___ on cave wall                           
___ on cave ceiling SOIL MO ISTURE:
___ taken in flight ___ power dry
___ on damp sand ___ no dust
___ web association ___ damp to touch
___ under rock ___ visible moisture
___ on dead _______________________________________ ___ edge of water

    ___   _______________________________________________ ___ ______________________________________

TH ERMAL CONDITIONS: STREAM BED CONDITIONS:
AIR TEMPERATURE ___ dry
______F/C outside temp. ___ damp
______F/C cave floor/passage ___ standing water
______F/C cave ceiling ___ flowing water        

___ springs dry/wet
SUBSTRATE: ___ pool size___________sq.ft.
______F/C water temp. BOTTOM TYPE:     
______F/C Soil temp _______ deep 
______F/C Soil _____Deep _______ rocky

_______ unknown 
RELATIVE HUMIDITY:(  )____(  )____(  )____ _______ muddy

_______ sand
How/Where m easured (   )________________________________

NOTES:__________________________________________________________________________________________
___________________________________________________________________________________________________

_______ sand
How/Where m easured (   )________________________________

NOTES:__________________________________________________________________________________________
___________________________________________________________________________________________________

Species you may see

Cave Myotis Townsend’s 
Big-eared Bat

Cave Cricket
Pseudoscorpion

On your field trip

Rhadine BeetleDipluran

Cockroach Cricket

HarvestmenMillipede

Springtail
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Cave Environment

Constant temp & 
humidity

Major Food Sources

Cave cricket guano

Bat guano
Low energy input

scarcity of food

Mainly  
decomposer 

Bat guano

Plant detritus –
including plant 
roots

Feces of other  
community 

Cyclical pulses 
of food 

species using the 
cave


